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 Abstract 
Objectives: To determine the efficacy of montelukast in comparison with cabergoline in the prevention of ovarian 
hyperstimulation syndrome (OHSS) in rats.
Material and methods: An experimental OHSS model was formed in 35 female Wistar rats. Rats (22 days old) 
were randomized into 5 groups, each containing 7 animals. The control group received no therapy; the mild OHSS 
group was administered pregnant mare serum gonadotropin (PMSG) 10 IU for 4 days, hCG 10 IU on the 5th day; 
the severe OHSS group received PMSG 10 IU for 4 days, hCG 30 IU on the 5th day. The montelukast group: 
received montelukast 10 mg/kg/day and the cabergoline group was administered cabergoline 100µg/kg/day via 
oral gavage for 6 days (days 22–27), in addition to those of severe OHSS. All groups were sacrificed on 28th 
day. Body weight, ovarian diameter and weight, vascular permeability, vascular endothelial growth factor (VEGF), 
semiquantitative VEGF receptor-1, and VEGF receptor-2 (VEGFR-2) immunohistochemistry were evaluated.
Results: Ovarian diameter and VEGF expression were significantly lower in the montelukast and cabergoline 
groups than in the severe OHSS group. While montelukast was more effective in limiting vascular permeability in 
the severe OHSS, cabergoline was superior to montelukast with respect to the limiting effect on increased body 
weight and VEGFR-2 expression.
Conclusions: The VEGF/VEGFR-2 interaction plays an important role in OHSS pathogenesis. Montelukast limits 
VEGF expression, and cabergoline reduces both VEGF and VEGFR-2 expressions; they are both effective therapies 
for the prevention of severe OHSS.
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Introduction
2YDULDQ K\SHUVWLPXODWLRQ V\QGURPH 2+66 LV DQ
LDWURJHQLF FRPSOLFDWLRQ RI DVVLVWHG IHUWLOL]DWLRQ WHFKQLTXHV ,W
LVFKDUDFWHUL]HGE\F\VWLFHQODUJHPHQWRIWKHRYDULHVLQFUHDVHG
YDVFXODU SHUPHDELOLW\ D ÀXLG VKLIW IURP LQWUDYDVFXODU WR
H[WUDYDVFXODU VSDFH DQG RYDULDQ QHRDQJLRJHQHVLV ,QFUHDVHG
YDVFXODUSHUPHDELOLW\FDXVHVDVFLWHVDQGSOHXUDODQGSHULFDUGLDO
HIIXVLRQ DQG UHVXOWV LQ KHPRFRQFHQWUDWLRQ UHGXFHG RUJDQ
SHUIXVLRQ DQG WKURPERHPEROLF HYHQWV 6HYHUH 2+66 ZKLFK
PD\DWWLPHVEHOLIHWKUHDWHQLQJLVVHHQLQ±RIVWLPXODWHG
F\FOHV 2+66 RFFXUV LQ FRQMXQFWLRQ ZLWK KXPDQ FKRULRQLF
JRQDGRWURSLQ K&* DSSOLFDWLRQV ,W LV UDUHZLWKRXW DQWHFHGHQW
K&*DGPLQLVWUDWLRQ>@
2+66 KDV QR VSHFL¿F WKHUDS\ ,WV SK\VLRSDWKRORJ\ LV QRW
HQWLUHO\ FOHDU EXW LW KDV EHHQ UHSRUWHG WKDW LQFUHDVHG YDVFXODU
SHUPHDELOLW\ DQG YDVFXODULW\ LQ WKH UHJLRQ VXUURXQGLQJ RYDULHV
SOD\ D UROH >@7KH FULWLFDO VWHS LV WKH VWLPXODWLRQ RI YDVFXODU
HQGRWKHOLDO JURZWK IDFWRU 9(*) P51$ H[SUHVVLRQ LQ
OXWHLQL]HG JUDQXORVD FHOOV E\ K&* DGPLQLVWUDWLRQ >@ 9(*)
H[HUWV LWV DQJLRJHQLF DFWLRQ YLD WZR W\URVLQH NLQDVH UHFHSWRUV
QDPHO\ 9(*) UHFHSWRU 9(*)5 RU )PVOLNH W\URVLQH
NLQDVH)OW DQG9(*) UHFHSWRU 9(*)5 RU IHWDO OLYHU
NLQDVHNLQDVHLQVHUWGRPDLQUHFHSWRU)ON.'5>@9(*)




UHGXFHV 9(*)5 GHSHQGHQW YDVFXODU SHUPHDELOLW\ LQFUHDVHV




0RQWHOXNDVW LV D UHFHSWRU DQWDJRQLVW RI F\VWHLQ\O
OHXNRWULHQHV F\V/7V &\V/7V LQGXFH YDVFXODU SHUPHDELOLW\
LQFUHDVHV FDXVLQJ SODVPD H[XGDWLRQ ,W LV NQRZQ WKDW WKHLU
UHFHSWRUDQWDJRQLVWVUHGXFH9(*)H[SUHVVLRQ+HQFHLWKDVEHHQ
SURYHQWKDWPRQWHOXNDVWPD\SUHYHQWLQÀDPPDWLRQFKDUDFWHUL]HG
E\ LQFUHDVHG YDVFXODU SHUPHDELOLW\ DQG SODVPD H[XGDWLRQ LQ
DVWKPDWLFDLUZD\V>@
7KHUHIRUH ZH ZRQGHUHG ZKHWKHU PRQWHOXNDVW DQ DJHQW
WKDW UHGXFHV9(*) H[SUHVVLRQ PD\ EH DQ DOWHUQDWLYH WKHUDS\
LQSUHYHQWLQJVHYHUH2+66$VIDUDVZHNQHZQRVWXGLHVKDYH
EHHQ GRQH H[DPLQLQJ WKH HI¿FDF\ RI PRQWHOXNDVW LQ 2+66
SURSK\OD[LV7KHDLPRIRXUVWXG\ZDV WRH[DPLQHWKHHI¿FDF\
RI PRQWHOXNDVW LQ SUHYHQWLQJ 2+66 DV HYLGHQFHG E\ WKH
FKDQJHVRFFXUULQJ LQYDVFXODUSHUPHDELOLW\SK\VLFDOSURSHUWLHV
RI WKHRYDULHV DQG9*()DQG LWV UHFHSWRUVZKLFKKDYH D NH\
UROHLQWKHSK\VLRSDWKRORJ\RI2+667RYDOLGDWHWKHHI¿FLHQF\




7KLV VWXG\ ZDV SHUIRUPHG LQ 'RNX] (\OXO 8QLYHUVLW\
0HGLFDO )DFXOW\ ([SHULPHQWDO $QLPDOV 5HVHDUFK &HQWHU LQ





7KH VWXG\ ZDV FRQGXFWHG RQ D WRWDO RI  IHPDOH:LVWDU
UDWVRIGD\VRIDJHXQGHUODERUDWRU\FRQGLWLRQV7KHDQLPDOV
ZHUHH[SRVHGWRKRXUGDUNKRXUOLJKWF\FOHVOLJKWF\FOH
EHWZHHQ  IHG ZLWK VWDQGDUG IHHG DQG ZDWHU DG
OLELWXP$QLPDOV UHDFKLQJ  GD\V RI DJH ZHUH ZHLJKHG 7KH
DQLPDOVZHUHWKHQUDQGRPL]HGLQWRJURXSVHDFKFRQWDLQLQJ
DQLPDOV7KHFRQWUROJURXSUHFHLYHGQRWKHUDS\WKHPLOG2+66
 Streszczenie        
Cel: Ocena skuteczności montelukastu w porównaniu z kabergoliną w zapobieganiu zespołowi hiperstymulacji 
jajników (OHSS) u szczurów.
Materiał i  metoda: Model doświadczalny OHSS stanowiło 35szczurów rasy Wistar, płci żeńskiej. Szczury 
(22 dniowe) podzielono na 5 grup, każda zawierająca 7 zwierząt. Grupa kontrolna nie otrzymała żadnej terapii. 
Grupa z  łagodnym OHSS otrzymała gonadotropinę z surowicy ciężarnych klaczy (PMSG) w ilości 10IU przez 4 
dni, hCG 10IU w 5 dniu, grupa z ciężkim OHSS otrzymała PMSG 10IU przez 4 dni, hCG 30IU w 5 dniu. Grupa 
z montelukastem otrzymała montelukast w dawce 10mg/kg/dzień a grupa z kabergoliną otrzymała kabergolinę 
100µg/kg/dzień przez doustny zgłębnik przez 6 dni (dni 22-27). Wszystkie zwierzęta zabito w 28 dniu. Oceniono 
masę ciała, wymiar i wagę jajników, przepuszczalność naczyń, czynnik wzrostu śródbłonka naczyń (VEGF) oraz 
w immunohistochemii półilościowo receptor – 1 VEGF i receptor-2 VEGF.
Wyniki: Wymiar jajnika oraz ekspresja VEGF były istotnie niższe w grupach z monelukastem i  kabergoliną niż 
w grupie z ciężkim OHSS. Podczas gdy montelukast był bardziej skuteczny w ograniczaniu przepuszczalności 
śródbłonków w ciężkim OHSS, to kabergolina okazała się lepsza od montelukastu po uwzględnieniu ograniczającego 
efektu zwiększonej masy ciała i ekspresji VEGFR-2.
Wnioski: Wzajemne oddziaływanie VEGF/VEGFR-2 odgrywa istotną role w  patogenezie OHSS. Montelukast 
ogranicza ekspresję VEGF, a  kabergolina zmniejsza zarówno ekspresję VEGF jak i  VEGFR-2; obie terapie są 
skuteczne w zapobieganiu ciężkiemu OHSS.
 Słowa kluczowe: ]HVSyáKLSHUVW\PXODFMLMDMQLNyZ/ VEGF / VEGFR-2 / kabergolina / 
      / montelukast / 
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*URXS  ZDV DGPLQLVWHUHG PRQWHOXNDVW VRGLXP 6LQJXODLU® 





LQMHFWRU¶V LQQHUZDOO0RQWHOXNDVWZDV DSSOLHGYLDRUDO JDYDJH
ZLWKLQ  PLQXWHV RI GLOXWLRQ *URXS  UHFHLYHG FDEHUJROLQH
'RVWLQH[ 3KDUPDFLD	8SMRKQ6S$ ,WDO\ JNJGD\ YLD






(F]DFLEDVL:HUQHU /DPEHUW øVWDQEXO7XUNH\ DQG PJNJ RI
[\OD]LQH .VLOD]RO® PJPO3URYHW øVWDQEXO7XUNH\JLYHQ
YLD LQWUDSHULWRQHDO URXWH7KHQ WRDVVHVVYDVFXODUSHUPHDELOLW\
P0 RI (YDQV %OXH (% GLOXWHG LQ PO RI GLVWLOOHGZDWHU
ZDV DGPLQLVWHUHG ZLWK DQ LQVXOLQ LQMHFWRU LQWUDYHQRXVO\ YLD
WKH MXJXODUYHLQH[SRVHGE\QHFNGLVVHFWLRQ$IWHUDPLQXWH
ZDLWLQJSHULRGWKHSHULWRQHDOFDYLW\ZDV¿OOHGZLWKPORI
1D&O VROXWLRQ & DPLOG DEGRPLQDOPDVVDJHZDV DSSOLHG
IRUVHFRQGVDQGSHULWRQHDO ODYDJHÀXLGZDVUHGUDZQJHQWO\
ZLWKDYDVFXODUFDWKHWHULQDZD\WRDYRLGGDPDJLQJWLVVXHVDQG
EORRG YHVVHOV 3HULWRQHDO ÀXLG ZDV SXW LQWR WXEHV FRQWDLQLQJ
PORI11D2+5HVSLUDWRU\VWDWXVDQGPD[LPDOFDUGLDF
LPSXOVHZHUHPRQLWRUHGWKURXJKRXWWKHSURFHGXUH7KHDQLPDOV




ZHUH WKHQ ¿[HG ZLWK VXLWDEOH ¿[DWLYHV IRU KLVWRFKHPLFDO DQG
LPPXQRKLVWRFKHPLFDOSURFHGXUHV
Histopathological evaluation
5HPRYHG RYDULHV ZHUH ¿[HG E\ RYHUQLJKW LPPHUVLRQ LQ
IRUPDOGHK\GHDQGULQVHGLQUXQQLQJWDSZDWHURYHUQLJKW
'HK\GUDWLRQZDV GRQH LQ JUDGHG   DQG  DOFRKRO
VHULHV IRU  PLQXWHV HDFK $IWHUZDUGV WKH\ ZHUH HPEHGGHG
LQSDUDI¿QDQGVHFWLRQHGYLDPLFURWRPH6HFWLRQVZHUHVWDLQHG
ZLWK VWDQGDUG SURWRFROV RI+HPDWR[\OHQH DQG(RVLQ +( DQG
LPPXQRKLVWRFKHPLVWU\
)RU KLVWRFKHPLFDO DQDO\VHV PWKLFN VHFWLRQVZHUH XVHG
IRU WKH +( WKH VOLGHV ZHUH GHSDUDI¿QL]HG ZLWK [\OHQH IRU 
KRXU7KH\ZHUHWKHQUHK\GUDWHGZLWKGHVFHQGLQJDOFRKROVHULHV
IRUPLQXWHVHDFKDQGVWDLQHGZLWKKHPDWR[\OLQIRUPLQXWHV
( 6XUJLSDWK %UHWWRQ 3HWHU %RURXJK &DPEULGJHVKLUH
$IWHUZDVKLQJZLWK UXQQLQJ WDSZDWHU WKH\ZHUH LPPHUVHG LQ
DFLG DOFRKRO IRU D IHZ VHFRQGV 7KH VOLGHV ZHUH VWDLQHG ZLWK
HRVLQIRUPLQXWHV(6XUJLSDWK%UHWWRQ3HWHU%RURXJK
&DPEULGJHVKLUH DQG DIWHUZDVKLQJ WKHPZLWK WDSZDWHU WKH\
ZHUH PRXQWHG ZLWK HQWHOODQ 81  0HUFN 'DUPVWDGW
*HUPDQ\
)RU LPPXQRKLVWRFKHPLFDO DQDO\VHV PWKLFN VHFWLRQV
ZHUHGHSDUDI¿QL]DWHGZLWK[\OHQH IRUKRXU5HK\GUDWLRQZDV
GRQHLQVHTXHQWLDOGHVFHQGLQJDOFRKROVHULHVIRUPLQXWHVHDFK
$IWHU ZDVKLQJZLWK GLVWLOOHG ZDWHU IRU PLQXWHV WKH VHFWLRQV
ZHUHLPPHUVHGLQSKRVSKDWHEXIIHUHGVDOLQH3%6IRUPLQXWHV
DQG LQFXEDWHGZLWK  WU\SVLQ (.. %LRJHQH[ 6DQ
5DPRQ 86$ IRU  PLQXWHV 7KH SULPDU\ DQWLERGLHV9(*)
'DNR 9(*)5 5%3 1HRPDUNHUV )UHPRQW &$
DQG 9(*)5 5%3 1HRPDUNHUV )UHPRQW &$ LQ
GLOXWLRQZHUHWKHQDSSOLHGDW&RYHUQLJKW7KH\ZHUH




'$% . '%6 &DOLIRUQLD 86$ 7KHQ VHFWLRQV ZHUH
FRXQWHUVWDLQHGZLWK0D\HU¶V KHPDWR[\OLQ :''.
DQGPRXQWHGZLWKPRXQWLQJPHGLXP
,PPXQRVWDLQLQJ IRU 9(*) 9(*)5 DQG 9(*)5
LQ WKH JUDQXORVD DQG YHVVHO HQGRWKHOLDO FHOOV ZDV HYDOXDWHG
VHPLTXDQWLWDWLYHO\ E\ +6&25( DQDO\VLV $OO VOLGHV ZHUH
H[DPLQHG XQGHU OLJKW PLFURVFRS\ 2O\PSXV %; 7RN\R
-DSDQ ,PPXQRVWDLQLQJ LQWHQVLW\ ZDV FDWHJRUL]HG LQWR WKH
IROORZLQJ VFRUHV  QR VWDLQLQJ  ZHDN EXW GHWHFWDEOH
VWDLQLQJ  PRGHUDWH VWDLQLQJ DQG  LQWHQVH VWDLQLQJ $Q
+6&25(YDOXHZDV GHULYHG IRU HDFK VSHFLPHQE\ FDOFXODWLQJ
WKHVXPRIWKHSHUFHQWDJHRIFHOOVIRUJUDQXORVDFHOOVDQGYDVFXODU
HQGRWKHOLDOFHOOV LQ WKHRYDU\ WKDWZDVVWDLQHGDWHDFKLQWHQVLW\
FDWHJRU\ PXOWLSOLHG E\ LWV UHVSHFWLYH VFRUH E\ PHDQV RI WKH




HYDOXDWHG PLFURVFRSLFDOO\ DW [ PDJQL¿FDWLRQ +6&25(
HYDOXDWLRQV ZHUH SHUIRUPHG LQGHSHQGHQWO\ E\ DW OHDVW WZR
LQYHVWLJDWRUVEOLQGHGWRWKHVRXUFHRI WKHVDPSOHVDVZHOODV WR
HDFKRWKHU¶VUHVXOWV7KHDYHUDJHVFRUHRIERWKZDVXWLOL]HG
7R GHWHUPLQH RYDULDQ GLDPHWHUV HDFK VDPSOH ZDV
PLFURVFRSLFDOO\ PHDVXUHG LQ PLOOLPHWHUV ZLWK WKH 2O\PSXV
LPDJHDQDO\VLVVRIWZDUH'3
Biochemical Evaluation




E\ FDOFXODWLQJ WKH OHYHO RI H[WUDYDVDWHG VWDLQ DV (%PLOOLPROH
P0SHUJUERG\ZHLJKW
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Statistical Analyses
6WDWLVWLFDO DQDO\VHV ZHUH SHUIRUPHG XVLQJ WKH 5VWXGLR
VRIWZDUH YHUVLRQ  YLD5 ODQJXDJH7KH YDULDEOHVZHUH
LQYHVWLJDWHG XVLQJ YLVXDO KLVWRJUDPV SUREDELOLW\ SORWV DQG
DQDO\WLFDO PHWKRGV .ROPRJRURY6LPLUQRY6KDSLUR:LON WHVW
WRHYDOXDWH WKHGLVWULEXWLRQSDWWHUQ'DWDZHUHH[SUHVVHGDV WKH
PHDQDQGVWDQGDUGGHYLDWLRQ7KH0DQQ:KLWQH\8WHVWZDVXVHG
IRU QRQQRUPDO GLVWULEXWHG GDWD VHWV ,Q FDVH RI QRQSDUDPHWULF








ZHLJKW DQG WKH QG GD\ERG\ ZHLJKW ZDV VLJQL¿FDQWO\
ORZHULQWKHFDEHUJROLQHJURXSFRPSDUHGWRERWKVHYHUH2+66
DQG PRQWHOXNDVW JURXSV S  DQG S  UHVSHFWLYHO\
7DEOH
2YDULDQZHLJKWVDQGGLDPHWHUV
2YDULDQ ZHLJKWV DQG GLDPHWHUV ZHUH VLJQL¿FDQWO\ JUHDWHU
LQ WKH VHYHUH 2+66 JURXS WKDQWKH FRQWURO JURXS S 
DQG S  $OWKRXJK PRQWHOXNDVW DQG FDEHUJROLQH JURXSV
ZHUH DVVRFLDWHGZLWK ORZHURYDULDQZHLJKW WKDQ VHYHUH2+66
WKH GLIIHUHQFH ZDV VWDWLVWLFDOO\ QRQVLJQL¿FDQW S  DQG
S UHVSHFWLYHO\$VIRUWKHRYDULDQGLDPHWHUVPRQWHOXNDVW
DQGFDEHUJROLQHJURXSVKDGVLJQL¿FDQWO\ORZHURYDULDQGLDPHWHUV
FRPSDUHG WR WKH VHYHUH 2+66 JURXS S  DQG S 
UHVSHFWLYHO\7DEOH
Vascular permeability
:KLOH WKHUH ZDV QR VLJQL¿FDQW GLIIHUHQFH EHWZHHQ WKH
FRQWURODQGPLOG2+66JURXSVWKHGLIIHUHQFHEHWZHHQWKHPLOG
DQGVHYHUH2+66JURXSVZDVVLJQL¿FDQWS DQGS 
UHVSHFWLYHO\7KHYDVFXODUSHUPHDELOLW\ OHYHOZDV ORZHU LQ WKH
FDEHUJROLQHJURXSWKDQWKHVHYHUH2+66JURXSDOEHLWVWDWLVWLFDOO\
QRQVLJQL¿FDQW S  ,W ZDV VLJQL¿FDQWO\ ORZHU LQ WKH
PRQWHOXNDVWJURXSWKDQWKHVHYHUH2+66JURXSS 7KH
PRQWHOXNDVWJURXSKDGDORZHUDOEHLWVWDWLVWLFDOO\QRQVLJQL¿FDQW
YDVFXODU SHUPHDELOLW\ OHYHO FRPSDUHG WR WKH FDEHUJROLQH JURXS
S 7DEOH,)LJXUH
,PPXQRKLVWRFKHPLFDOHYDOXDWLRQRI9(*)DQGLWVUHFHSWRUV
9(*) VKRZHG D VLJQL¿FDQWO\ KLJKHU H[SUHVVLRQ LQ WKH




VHYHUH 2+66 JURXS S  DQG S  7DEOH  )LJXUH
9(*)5ZDVVLJQL¿FDQWO\ORZHULQWKHFRQWUROJURXSWKDQ
WKH PLOG 2+66 DQG VHYHUH 2+66 JURXSV ZKLOH 9(*)5







Figure 1. Comparison of vascular permeability values between groups. Bars 
present mean±SD (standard deviation). ̅p <0.05 versus severe OHSS group.
 
Figure 2. Comparison of  HSCORE values of vascular endothelial growth factor 
(VEGF) in the granulosa cells between groups. Bars present mean±SD (standard 
deviation).  ̅p<0.05 versus severe  OHSS group.
 
Figure 3. Comparison of  HSCORE values of vascular endothelial growth factor 
receptors (VEGFR-1 and VEGFR-2) in the granulosa cells between groups. Bars 
present mean±SD (standard deviation).̅̅p<0.001 versus severe  OHSS group.
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2+66 JURXS S DQG S ([SUHVVLRQ RI ERWK




9(*) LPPXQRUHDFWLYLW\ LQ YDVFXODU HQGRWKHOLXPZDV WKH
VDPHLQDOOJURXSVDQGZDVZHDNO\SRVLWLYH9(*)5LP
PXQRUHDFWLYLW\VKRZHGVLPLODUVWDLQLQJIRUWKHFRQWURO
VHYHUH2+66 DQGPRQWHOXNDVW JURXSV7KH FDEHUJROLQH JURXS
VKRZHGKLJKHUVWDLQLQJWKDQWKHVHWKUHHJURXSVZKLOH
WKH PLOG 2+66 JURXS VKRZHG ORZHU VWDLQLQJ  WKDQ
WKHVHJURXSVSDQGS9(*)5VKRZHGVLPLODU




VLJQL¿FDQW S ZLWK WKH H[FHSWLRQ RI WKH GLIIHUHQFH EH
WZHHQWKHFRQWURODQGFDEHUJROLQHJURXSV
Discussion
,Q WKLV DQLPDOPRGHO RQ2+66ZKLFK KDV QHLWKHU D FOHDU





LW ZLWK FDEHUJROLQH ZKLFK LV FXUUHQWO\ D UHFRJQL]HG DJHQW LQ












¿UVW LV DEGRPLQDOSDLQ DQGKHDYLQHVV DQG UHVSLUDWRU\GLI¿FXOW\
VHFRQGDU\ WR UHVWULFWHG GLDSKUDJPDWLFPRELOLW\ FDXVHG E\ÀXLG
DFFXPXODWLRQ LQ WKH DEGRPHQ DVZHOO DV RWKHU ERG\ VSDFHV DV








5HFHQWO\ LQFUHDVHG YDVFXODU SHUPHDELOLW\ VHFRQGDU\ WR WKH
K\SHUVHFUHWLRQRI9(*)DQDQJLRJHQLFPROHFXOHIURPRYDULHV




+&*LQMHFWLRQIXUWKHU LQFUHDVHV WKH OHYHOVRI WKHVHSDUDPHWHUV




IURP SDWLHQWV ZKR ZHUH VWLPXODWHG ZLWK K&* DQG GHYHORSHG
2+66 >@ ,Q DGGLWLRQ WR9(*) H[SUHVVLRQ9(*) UHFHSWRUV
9(*)5 DUH DOVR SURGXFHG E\ KXPDQ OXWHLQL]HG JUDQXORVD
FHOOVXSRQK&*LQMHFWLRQ>@9(*)UHFHSWRUVDUHPDLQO\IRXQG
LQHQGRWKHOLXPDQGRYDULDQIROOLFOHVLQKXPDQV>@
Table I. Evaluated parameters in the groups (excluding histopathological evaluation).
@ A B C D A E
F B G H I
J K
E L M N O O
F B G H I
O P Q P D P M N O O
F B G H I
J
A B C P E R S T C
F B G H I
@ T U P D V A E
K
B P
F B G H I
W
A L X Y P
K
V Z C [ \ F V I ] ^ _ ` a ] _ b ` c _ d a ] _ e ] f _ f a ] _ ^ ] ` _ e a f _ g ] ` _ ` a f _ d
W
A L X Y P
K
V Z C [ h F V I e ` _ c a g _ ^ e ] _ ` a d _ b e d _ c a d _ ` e i _ e a ] _ g e ] _ i a ` _ c
W
A L X Y P
K
V Z C j T
K
B F V I f ` _ g a ` _ ` f ] _ i a ` _ e f e _ i a ` _ ] ̅̅ ̅
M Q T D X Y P
K
V Z C F k V I ̅ f ` ` _ e a ` b _ ] f e f _ ] a ] e _ ` f f ^ _ e a ] ^ _ ] f f b _ i a ` b _ `
M Q T D X L
K
T k P C P D F k k I ̅ g _ b a ` _ d g _ c a f _ e ̅ ̅
l





F p Q T B m
W
E R P k
J q
\ r r V I ̅ ̅ f _ i a ^ _ ] ̅ f _ e a ^ _ ]
s t u t t v w x v w y w z u w { t y | w t z } ~ s  y u t z { t v { { w   t u   z     t v  t z   x w v y u  |   t u   z y  z { v  | w   Ł ~ ~  
̅SYHUVXVVHYHUH2+66JURXS̅̅SYHUVXVFDEHUJROLQHJURXS
Table II. HSCORE values of vascular endothelial growth factor (VEGF) and  receptors   (VEGFR-1 ve VEGFR-2) in the granulosa cells. 
@ A B C D A E
F B G H I
J K
E L M N O O
F B G H I
O P Q P D P M N O O
F B G H I
J
A B C P E R S T m C
F B G H I
@ T U P D V A E
K
B P
F B G H I
l
p j  ̅ ̅ ` e f _ e a f ] d _ ^ ̅ ̅
l
p j   [ \ ̅̅ ̅̅ ] ` a ] _ e ̅̅ ̅̅
l
p j   [ h ̅̅ ̅̅ ` g b a f ^ _ c ̅̅ ̅̅
s t u t t v w x v w y w z u w { t y | w t z } ~ s  y u t z { t v { { w   t u   z     t v  t z   x w v y u  |   t u   z y  z { v  | w   Ł ~ ~  
̅SYHUVXVVHYHUH2+66JURXS̅̅SYHUVXVVHYHUH2+66JURXS
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Figure 4. Control group: representative ovarian sections showing the immunolocalizations of VEGF (A), VEGFR-2 (B) and VEGFR-1 (C) (Original Magnification: 400x).
 
Figure 5. CMild OHSS (ovarian hyperstimulation syndrome) group:  representative ovarian sections showing the immunolocalizations of VEGF (A), VEGFR-2 (B) and VEGFR-1 
(C) (Original Magnification: 400x).
 
Figure 6. CoSevere OHSS (ovarian hyperstimulation syndrome) group: representative ovarian sections showing the immunolocalizations of VEGF (A), VEGFR-2 (B) and 
VEGFR-1 (C) (Original Magnification: 400x).
 
Figure 7. Montelukast group:  representative ovarian sections showing the immunolocalizations of VEGF (A), VEGFR-2 (B) and VEGFR-1 (C) (Original Magnification: 400x).
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'LHGULFK HW DO >@ VXJJHVWHG WKDW WKH DGPLQLVWUDWLRQ RI
JRQDGRWURSLQUHOHDVLQJKRUPRQHDQDORJXHLQDQGURJHQ/+)6+
VXUJHV DQG WKH LQGXFWLRQ RI RRF\WHPDWXUDWLRQPD\ UHGXFH WKH
LQFLGHQFH RI 2+66 0DQDX HW DO >@ VLPLODUO\ VKRZHG WKDW
VXEVWLWXWLQJ VKRUWHU KDOIOLIH UHFRPELQDQW OXWHLQL]HG KRUPRQH
IRU K&* LQ WKH LQGXFWLRQ RI RYXODWLRQ UHGXFHG WKH LQFLGHQFH
RI 2+66 *RPH] HW DO >@ LQ DQ 2+66 PRGHO LQ URGHQWV
VKRZHG WKDW LQMHFWLRQVRI68 =>GLPHWK\OS\UURO





SUHYHQW JRQDGRWURSLQLQGXFHG YDVFXODU SHUPHDELOLW\ LQFUHDVHV









D OXWHRO\WLF HIIHFW ZLWKRXW DIIHFWLQJ VHUXP SURJHVWHURQ OHYHOV
DQGOXWHDODSRSWRVLV>@*RPH]HWDO>@VKRZHGWKDWDORZGRVH
RI JNJ FDEHUJROLQH UHGXFHV9(*)5SKRVSKRU\ODWLRQ
E\FRPSDUHGWRDFRQWUROJURXS,QKLJKHUGRVHVLWGHFUHDVHV
WKH GHQVLW\ RI9(*)5 RQ WKH HQGRWKHOLDO FHOOPHPEUDQH E\
FDXVLQJLWVLQWHUQDOL]DWLRQ7KHDFFHVVWRUHFHSWRUVLVSUHYHQWHG



















WKDW PRQWHOXNDVW VLJQL¿FDQWO\ UHGXFHG 9(*) H[SUHVVLRQ LQ
VHYHUH 2+66 DQG DGGLWLRQDOO\ OLPLWHG YDVFXODU SHUPHDELOLW\
PHGLDWHGE\9(*)H[SUHVVLRQ7KHOLPLWLQJHIIHFWRQ9(*)5
H[SUHVVLRQRQWKHRWKHUKDQGZDVOLPLWHGWRYDVFXODUHQGRWKHOLDO
FHOOV ,W PD\ EH VXJJHVWHG WKDW LW H[HUWHG LWV FOLQLFDO HI¿FDF\
RQ VHYHUH2+66 E\ UHGXFLQJ9(*)9(*)5 LQWHUDFWLRQ YLD
GHFUHDVLQJ9(*) H[SUHVVLRQ LQ JUDQXORVD FHOOV$V LV NQRZQ
WKH DQJLRJHQLF HIIHFW RI 9(*) LV PHGLDWHG E\ WZR W\URVLQH
NLQDVH UHFHSWRUV 9(*)5 VKRZV D VWURQJ W\URVLQH NLQDVH








:H WRRN LQWR FRQVLGHUDWLRQ WKH VWXG\ E\ 6D\ODQ HW DO
>@ ZKLOH GHVLJQLQJ WKH 2+66 DQLPDO PRGHO ,Q DQLPDOV
YDU\LQJ K&* GRVHV SURGXFH GLIIHUHQW HIIHFWV RQ 9(*) DQG
YDVFXODU SHUPHDELOLW\GHVSLWH WKH VDPHGRVHVRI JRQDGRWURSLQV
>@ 7KHUHIRUH DOWKRXJK ZH DSSOLHG WKH VDPH GDLO\ GRVH RI
JRQDGRWURSLQZHDGPLQLVWHUK&*LQWZRVHSDUDWHGRVHVWRIRUP
WKH PLOG DQG VHYHUH 2+66 JURXSV :H VWDWLVWLFDOO\ UHYHDOHG









EXW DOVR 9(*)5 H[SUHVVLRQ ZDV JUHDWHU WKDQ WKH VHYHUH
2+66JURXS+RZHYHU9(*)ZKLFKLVUHTXLUHGIRUWKH9(*)
9(*)5LQWHUDFWLRQWRRFFXULQYDVFXODUSHUPHDELOLW\LQFUHDVHV
ZDV VLJQL¿FDQWO\ KLJKHU LQ WKH VHYHUH2+66 JURXS:KHQZH
DOVR FRQVLGHU WKH9(*) LQKLELWRU\ HIIHFW RI KLJKHU9(*)5
H[SUHVVLRQ LQ WKH PLOG 2+66 JURXS ZH FDQ PRUH FOHDUO\
XQGHUVWDQGWKHGLIIHUHQFHREVHUYHGLQYDVFXODUSHUPHDELOLW\>@
,QDQ2+66DQLPDOPRGHOVWXG\6D\ODQHWDO>@H[SORUHG
WKH FRPSDUDWLYH HI¿FDF\ RI PHOR[LFDP D F\FORR[\JHQDVH
HQ]\PH LQKLELWRU UHODWLYH WR FDEHUJROLQH LQ SUHYHQWLQJ2+66
7KH\ LQWURGXFHG PHOR[LFDP RQ 306* DQG K&* GD\V ZKLOH
 
Figure 8. Cabergoline group: representative ovarian sections showing the immunolocalizations of VEGF (A), VEGFR-2 (B) and VEGFR-1 (C) (Original Magnification: 400x).
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FDEHUJROLQHZDVJLYHQRQO\RQWKHK&*GD\7KH\UHSRUWHGWKDW
QHLWKHU GUXJ FRXOG OLPLW 9(*) H[SUHVVLRQ >@ 1HYHUWKHOHVV
RYXODWLRQ LQGXFWLRQ ZLWK JRQDGRWURSLQV VWLPXODWHV 9(*) DQG
9(*)U P51$ H[SUHVVLRQ DQG YDVFXODU SHUPHDELOLW\ EHIRUH









DGGLWLRQDOO\ LQ 9(*)5 H[SUHVVLRQ FRPSDUHG WR WKH VHYHUH
2+66JURXS)XUWKHUPRUHWKLVUHVXOWZDVQRWREVHUYDWLRQDOEXW
UDWKHUSURYHQE\VHPLTXDQWLWDWLYHGDWD
:H IRXQG PRQWHOXNDVW WR EH VXSHULRU WR FDEHUJROLQH
ZLWK UHVSHFW WR LWV HIIHFW RQ 9(*) H[SUHVVLRQ DQG YDVFXODU
SHUPHDELOLW\ DOWKRXJK WKHVH GLIIHUHQFHV ZHUH QRW VWDWLVWLFDOO\
VLJQL¿FDQW )XUWKHUPRUH 9(*)5 H[SUHVVLRQ ZKLFK KDV
EHHQVKRZQWRKDYHDSRVVLEOHQHJDWLYHHIIHFWRQDQJLRJHQHVLV
ZDV VLJQL¿FDQWO\ KLJKHU LQ WKHPRQWHOXNDVW JURXS ,Q DGGLWLRQ
FRPSDUHG WR WKH VHYHUH 2+66 JURXS PRQWHOXNDVW EXW QRW




DQG WKH OHYHO WRZKLFK WKH\ZHUHDIIHFWHGE\VWUHVV7KHUHIRUH
LW LV GLI¿FXOW WR GUDZ VROLG FRQFOXVLRQV DERXW SDUDPHWHUV OLNH





SOD\V DQ DFWLYH UROH 0RQWHOXNDVW OLPLWV 9(*) H[SUHVVLRQ
LQ RYDULDQ WLVVXH DQG WKXV VLJQL¿FDQWO\ UHGXFHV YDVFXODU
SHUPHDELOLW\ LQFUHDVHV LQ VHYHUH 2+66 8QOLNH PRQWHOXNDVW
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